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(54) Title: LIGANDS AND COMPLEX COMPOUNDS CONTAINING THE SAME 

(54) sea©*?*: iBia^-atf^-o^b^fc 




(2) 



(57) Abstract: Ligands characterized by being represented by the general 
Q R formula (1): R 1 R 2 N-Q 1 -X-Q 2 -NR 3 R 4 wherein R\ R 2 , R 3 and R 4 are each 

^ ^ - *• independently a group represented by the general formula (2): (2) (wherein 

Q 3 is optionally substituted alkylene, optionally substituted cycloalkylene, 
v, optionally substituted arylene, or an optionally substituted divalent hetero- 

K cyclic group; R 5 is optionally substituted alkyl, optionally substituted aryl, 

or an optionally substituted heterocyclic group; and R 6 is a substituent ca- 
pable of coordinating or bonding to a metal atom, or R 5 and R 6 may be united to form a ring); Q l and Q 2 may be the same or different 
from each other and each represent optionally substituted alkylene or a single bond; and X is a divalent spacer. 
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5 mtfrm 
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^Mb&Jft, iels-Alde rjEJ^ S^J*Jfc^©«* ©fl^£ 

ft, #<©W»*&$ftW3. ^Wfcft3tfcftM£fciu <fcD^*©Mi&£ffl 

20 #M2 0 0 0-2 5 6 3 8 4^i 

#M 2002-25598 5^&$ft 

#W 2002-36314 3*t£^ 
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\z^£(D<k? temit^m <Dfr® <om&^ & »t z>z.t. t-tz 



R ^ R\ R 3 S:^R 4 «IM-Xt«^^TViT ! bJ;<> T!B5£ (2) 



(5£ (2) tf» Q 3 ^B^S^bTViTt)«fcV^T;i/^l/>S, St&S£rWb 

?tm&x\$m^mtsiwm&*%i?-t>\ x&r 5 £ r 6 tMt^oti^ 

^bTViTfeckVi) TS^nSS^t, Q^t^Q'ttra— Xttft&oTV* 

(i) tibs; (i) 



R 1 R a N-Q 1 -X-Q*-NR 8 R 4 



(1) 




(2) 
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R 1 R a N-Q 1 -X-Q 2 -NR 8 R 4 



(1) 



<5fc4», R 1 , R 2 , R 3 ^R 4 «IWI-X«^oT^Tfecfc<, TIEjS; (2) 



(3; (2) Q 3 fcmifcS£;frbTVvTfc«kV>7;^l'>^ iiS^tt 

(2) 3te^SttflcTf*SHt&1#IRi:*rs (1) fBtfcWSBffi^ 
15 (3) 5£ (2) ^K^JS^^ffib^V^iSWrtK^-rs CD 12 

tfes^t&ts^Ts (i) ~ (3) ov^n^^tB^^sa'fe^ 

20 (5) Q x -X-Q 2 <OS£^ 2~3 0A^§ili:^ftt5 (1) 

- (4) (D^-fn^zmmom^^ 
<6) q 3 ^\ mm&in^6<»7)v*u>m*?$>z>z\£*<tm£'rz> ( 




(2) 
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1) ~ (5) ©V^n^fcffifcOBBffi^ 

(7) R 5 ^> 7'JHl/iTS§^i:^ti:t§ (D ~ (6) <£>V>T 

(8) r 6 ^ 7jcms> ^**i75S6©t;v3^'>^ y^ysxM 
5 iTsystfe^zit^m (i) ~ (7) ©v>fna>KB*©Ktt : T' 

>'>x^tf^u^>T^^^i: ; &#^^ ; 5 (i) ~ (e) ov^n^^iam 

10 KPT £o 

do) (i) ~ o) 0^-fn^\zmwi,(om^t^m^t^m^M 

(id jags*** 3 ssi 1 4jfe©vifn^©Kc«-r 

15 ^nts^m^-r^ do) tB*©«Hfc^*K 

<h£4#m£-r& (10) Xte (11) K:tBfc©*Hfc'& 1 KK 

20 d3) do) ~ (12) (D^rnt^\zum<Dm^mm^(Dt^(D c 

i) ~ o) <D^-?nfrizmm.<DM&T<D&ft* 
d4) do) ~ (12) (D^ni^\zmm<Dmt^m<D^^^ 

25 *fc> *mw\z. 

(15) 5£ (3) 
Z -Q x -X-Q 2 - Z ' (3) 
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^nsft^iiti (4) 

NHR 1 R 2 (4) 

R 1 R 2 N-Q 1 -X-Q 2 -NR 3 R 4 (1) 
10 (16) (1) ~ (9) ©Virn^fctB«©Effi^t^JR^%i:*SHi!l 

zit%zL&%tWL£~fz> do) ~ (12) ov^n^iciam©^fc;^©iS 

^>3S, ^Dtfi/>^<D^mici~6©T;^w>s^*^f e>n, £©t 
20 3*5/*> , Any>if (&fci«7y*, **« mmtfzn 

~ 7 CD ^ u 7 JV* V >S^5» £> *L. Z.<Dz/& O T 1/ 
Xtetb^zsm. Xh*->3£^©^3H»[173S6©T;V3*5/*) , AD^> 
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)V&tz£) , ;\ny>ft7^JV« (M fc£±IB b & A p >f( ^ <h ±fS b 

20 R 5 t! ! ^$nsgiis^WbTViTt>^viT;v^*©7;^;vs«, 
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10 t!D'J^M, fcWJSVS, tf^S^VS, ^MU/S, 

15 , Jl^n^A, nAJWK ni^A, -1*U^A, --/^;k /i^s^a, «h 
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•&T)v*)im> x\%TV-)vmxwmt£nx^x*>&<. ^mmm^ 

v >m. mm&^mvx^xh ^u-i/ >axtegms£ m vx wr 
%&^=.m<DMmmmx&%i)^ z.(d^ut)v^-v>^ 7v-u>mm$ 
-ffivmmmmt, ^n?n±mvtch<Dtmvx$>^x&^ 0 c^-x-q 2 

ii^2~3 0A, L < 3 ~ 2 5 A, J; W£ L < «i?$4 
10 ~2 0AT*5. 

5£ (2) ^*5ViT> Q 3 , R 5 3St^R 6 d^^bTV^j^mM^> WR 5 Mtf 
15 bV>„ 

#5. ^ (3) 

Z -Q x -X-Q 2 - Z ' (3) 

20 u-oxmn^m-) 
x^n^it^m^ (4) 

NHR X R 2 (4) 

25 zmsz' xmzn&mi&mtuxfe, itiix.\£±tevtt/\uv>m z ?> h 
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(4) (Dit^mt<oitmt. mn> <t&m u) l^Mzttvxfc&w (4) 
~2oora§. Rj&nm*. am, »5#~2siraT&£. sj&Mtmm 

, i?^W-'JX tfU^>> N, N, N' , N' -J- 

h^^)VX.^U>z^TS.>. tnWJttA* n-^;VU^A, sec 

^V^nlf;VT5 ±HJ^A* h=^>F, *»J%tert-^b^> 

ra, Mr, tt&m (3) 1^^x152-100^, $f*b<^2~ 

JRJS^? t. (DB.m iztt b T t> cfc V>. 

a£ (1) ©fl^fttt. 5£ (5) 
H 2 N-Q 1 -X-Q 2 -NH 2 (5) 
CsS*, Q*> XRCKQ a ttMIBtra-*i*"T?*S) 
20 T^$n^'ft;'&^©2^©T^/S©40©7Km^^±^^^:SR 1 , R 2 , 

^COi^HLTt^tlfc^ (1) ©{fr&tofck ^©S^ttffl^^fcL/TTBB 
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u— ;wat, t;vh^->^ ru-^t*^ 7^/s> ^^*^— 
i&jesnfc^a** a*, ^ en <d^% 1 ^h^lt^ 1 ~4^e;k 

b<»#91. 5~3^;W©l6HTS>^o JRJfcfiftKk ^-10^25 
;WX^;V^rh>, ^>?>, *?S—)V* X^7-;K fh7kH 

mm, mm, w^t, zvvhy^yj-tsiaomm^mzttvxm&isxib 
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Actey-fe^SS, acacl47tWththil^ codttl, 5- 
v^D^^x;^ coett^D^f>5« TftthU7^tD^ 
>XMr.;VS(S0 2 CF 3 ) nbd»;MJVtyX>§, Phl47x 
5 x;|/*£, arenett^fX ^^l/>. P 

+f-7 ' J ^7 Affc-S-tJ <h bT te, SmC 1 2 , SmCl 3 , SmBr 2 > 

SmBr 3 , Sml 2 , Sml 3 , Sm (OCH (CH 3 ) 2 ) 3 > XteSm (N 

o 3 ) 3 , sm coac) 3 • xH 2 ou£&m? sns. 

10 ^>ft^«li:bT», T i C 1 4 , T i B r 4 , T i I 4 , XteT 

i (OCH (CH 3 ) 2 ) 4 ft£5^f&ft&. 

/^^CAft^ftil/TH Pd (dba) 2 > Pd (dba) 3 , 

Pd 2 (dba) 3 , Pd (PPh 3 ) 4 , PdCl 2 , PdBr 2 , Pdl 2 , P 
d (OAc) 2 , PdCl 2 (CH 3 CN) 2 , PdCl 2 (PhCN) 2 , [Pd 
15 CI (tc-TU;W] 2 , [PdCl (2-^^;VTU;W) ] 2 , XtePd (ac 
ac) 2 fc£j&$Ptf 6*15. 

nyy;W&&*fcLTtt, N i (cod) 2 , N i C 1 2 , N i B r 

2 , XteN i I 2 tSLE&m?*>ft2>o 
ilb^tlbTH #I*.fc£> CuCl 2 , CuBr 2 , Cul 2 , Cu (OCH 3 
20 ) 2 , Cu (N0 3 ) 2 • xH 2 0> Cu (OTf) 2 , Cu (OAc) 2 , Cu 
(acac) 2 . XteCu (CF 3 C0 2 ) 2 fr£##tfBn5o 
ftft^ltbm W*.fc& FeCl 2 , FeBr 2 > F e I 2 , F e C 1 3 > 
FeBr 3 > F e I 3 , Fe 2 (CO) 9 , Fe 3 (CO) 12 , (NH 4 ) 4 Fe ( 
CN) 6 , (NH 4 ) 4 Fe (S0 4 ) 2 • 6H 2 0, Fe (NO,) 3 • 9H 2 0> 
25 F e (C 1 0 4 ) 3 • xH 2 0, F e (BF 4 ) 2 • 6H z O, K 3 F e (CN) 6 
, XIJK 3 Fe (CN) efcgtfteWfcn*. 

DS?!>A^«libm WAtf, RhC 1 3 > RhC 1 3 • xH 2 0, Rh 
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Br 3 -xH 2 CX RhI 3 -xH 2 CX CRh (OAc) 2 ] 2 , [Rh (C 7 H 15 
C0 2 ) 2 ] 2 > CRh (CF 3 C0 2 ) 2 ] 2 > Rh (acac) 3 > Rh (acac 
) (CO) 2 > [RhC 1 (cod)],, [RhC 1 (nbd) ] 2 , [RhC 1 ( 
C 2 H 4 ) ] 2 , [Rh (cod) 2 ]BF 4 , [Rh (cod) 2 ]OTf, [Rh ( 
5 cod) 2 ]C10 4 , [Rh (cod) 2 ]PF 6 , [Rh (cod) 2 ]BPh 4 , 
[Rh (nbd) 2 ]BF 4 , [Rh (nbd) 2 ]OTf, [Rh (nbd) 2 ] C 1 
0 4 , [Rh (nbd) 2 ]PF 6 , [Rh (nbd) 2 ]BPh 4 , Rh 6 (CO) t 

6 , x«Rh 4 (co) l2 -&ai>mvfic>nz>. 

)]&~VJ*tt&Ql£VXi3l* m*.l£+ RuCl 3 , RuCl 3 -xH 2 0, R 
10 uB r 3 • xH 2 a Ru I 3 , Ru I 3 • xH 2 0, [RuC 1 2 (c o d) ] x > 
[RuCl 2 (a r e n e) ] 2 , [RuBr 2 (a r e n e) ] 2 , [Rul 2 (ar 
ene) ] a , Ru (acac) 3 , XttRu, (CO) ia fc£jOWjr&ft*. 

-f 'j^A^ftttTtt, I r C 1 3 • xH 2 0, I r C 1 4 • x 

H 2 0, IrBr 3 -xH 2 a [IrCl (cod)] 2 , [IrBr (cod)] 
15 2 > [I r I (cod)] 2< [I r C 1 (c oe) 2 ] 2 , [I r (cod) 2 ]BF 
4 , Ir (cod) (acac), [I r (cod) (CH 3 CN) 2 ]BF 4 , I 
r 4 (CO) 12 » [I rCl (CO) a l x te£ifimvfe>n&. 

ffift-ffc-aHfibTtt, MZ-\t> ZnCl 2 > ZnBr 2 , Znl 2 , Me 2 Zn 
, Et 2 Zn, Ph 2 Zn, Zn (OAc) 2 • 2H 2 0, Zn (acac) 2 - 
20 xH 2 0, Zn (N0 3 ) 2 , Zn (C 1 0 4 ) 2 , XSZn 3 (P0 4 ) 2 &£** 

&ik&to£VT\i3~ MX*** Me 2 SnO, Et 2 SnO> (n-C 3 H 7 ) 2 
SnO, (n-C 4 H 9 ) 2 SnO> (n-C 8 H 17 ) 2 SnO, (n-C 12 H 25 
) 2 SnO, (PhCH 2 ) 2 SnO, Ph 2 SnO, (4-Cl-C 6 H 4 ) 2 S 
25 nO, (4-MeO-C 6 H 4 ) 2 SnO, (1-C 10 H 7 ) 2 SnO (1 
-*?7^)V) XXtW H) , Xtt (2-C 10 H 7 ) 2 SnO (>>- (2-^- 
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^ft^fttUTtts mX&> AuCK AuBr> Au I , AuCl 3 , A 
uBr 3 , Aul 3 , Au (CO) CK AuCN, Me 2 Au (acac) , 
KAu (CN) 2 , N a Au (CN) 2 > Au (OH) 3 , HAuCl 4 , HAu 
Br 4 , KAuCl 4 , X»KAuBr 4 fti'»P,n5 0 

mt&<®}£lsXfe, 0fX.ti£ AgC 1, AgBr, Agl, AgNO a > A 
gSbF 6 > AgBF 4 , AgCN, Ag (OAc) > KAg (CN) 2 , Ag 

(PhC0 2 ) > Ag (acac) , AgC10 4 > AgPF 6 , XttAg,PO 

tlsXfc* PtCl,, PtBr 2 , P t I 2 , PtCl 4 

, PtBr 4 , K 2 PtCl 4 > K 2 PtBr 4 , K 2 PtI 4 > K 2 P t (CN) 4 
, H 2 PtCl 6 , H 2 PtBr 6 > K 2 PtCl 6 > K 2 PtBr 6 , K 2 P t I 6 
, K 2 Pt (CN) 6 , H 2 Pt (OH) „ Pt (CN) 2 , PtCla (co 
d) , PtBr 2 (cod) , Ptl 2 (cod) , Pt (acac) 2 > Pt 
Cl 2 (PhCN) , PtCl 2 (CH 3 CN) , Me 2 Pt (cod) , PtC 
1 2 (C 5 H 5 N) 2 , PtCl a (NH 2 CH 2 CH 2 NH 2 ) 2 , (NH 3 ) 2 P t 
CI o (NH 3 ) a PtCl„ X» (NH 3 ) 2 P ■tBr,ft2W5W. 

BMfcKJfc* ^X^^^ftSJS, ^fD i e 1 s - A 1 d e r£jft> 

h>^e>^^'I4?5:T;i/3— ;i/§S4Bt~§Me erwe in-Ponndor 
f-Verle yM7nKjSft:£5&s#tf StlSo 
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Wm§m*1k*^>7 h)V ; MERCURY 3 0 0-C/H (VAR I AN) 

X H-NMR (3 0 0. 0 9 MHz) 
5 mmmfcZV^btf^y-f- (HPLO ;Gulliver (JASCO 
Corp. ) 

1, 3-t*X [N, N-v* ( (2R) -2-bHn + ~>-2-7 x.^JV^)l 
10 ) 75./ (IB&^) <D^$L 

m-^>V>^75>lmL (7. 8 4mmol) $X^/-^2mLt:^ 

0X:\Zftm i L<XWfr\sl2.ifiib, (R) - (+) -X^l/^^tM h* 
3. 6mL (3 1. 3mmo 1) £x*y-;U4mLfc^0£ii:;fc*><D£;&n* 

fee sis^o'ciciPt^ofc^ uamzmtfev, 2omrmmvtc 0 ->u 

15 ^y^^A^P^h^^^-f- (A^>:I^X5 1 ;V= ! 3 : 1) -cmML 
H&fa^tl (2. 3 5 3 6 g, 3. 8 1mmol, 4 9 %WM) £#fco 
X H — NMR (CD C 1 3 , 3 5 X3) 6 : 7. 3 2-7. 18 (m, 
24H, 7x^Dh», 4. 73 (dd, J = 9. 75 
, 3. 43 Hz, 4H, -CH 2 -CH (OH) -Ph) , 3. 9 
20 9 (d, J = 13. 46 Hz, 2H, Ph-CHH-N-), 
3. 7 1 (d, J = 13. 46 Hz, 2 H, Ph-CHH- 
N-) , 2. 83 (dd, J = 1 3. 3 2, 9. 7 5 Hz, 
4H, -N-CHH-CH (OH) P h) , 2. 7 4 (dd, J = 
1 3. 3 2, 3. 4 3 Hz, 4H, -N-CHH-CH (OH) C 
25 6 H 5 Ph) . 
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mmm2 

1, [N, N-^{ (2R) -2-hHD^>-2-7i^VXWW 

(1) (1R, 5R) -3-Ttf- 1, 

T;V^>S?ffl^TT (1R, 5R) -3-T1f-3-^>^;i/-l, 5-3? 
tFn^v'-l, 5 -5?7x.~)V'<>&>0. 6 8 2 5 g (1. 9 6mmo 1 
10 ) £3-— b9U— 7&m^T, SI(D10lt%OPd/CS;Atl, — 
;HOmL§MT, **BE7MPaK:T^m-C2BIW«^bfc. Zj&\Z&Q 
Pd/C*K5*»«*fi*t, IMiifttt* (0. 4015g, 1. 5 6mmo 
1,80 

X H — NMR (CD C 1 3 , 3 5 *C) <5 : 7. 3 5-7. 18 (m 
15 , 10H, 7x^Oh» , 4. 77 (dd, J = 12. 
2 9, 3. 9 9 Hz, 2H, - CH 2 - CH (OH) - P h) , 2 
. 93 (dd, J = 1 2. 2 9, 8. 5 2 Hz, 2H, -N 
-CHH-CH (OH) Ph) , 2. 85 (dd, J = 8. 52, 
3. 9 9 Hz, 2H, -N-CHH-CH (OH) P h) . 

20 (2) WSL=¥-<0^m 

2, 6-fcfX (kFn^^fJV) -p-^W— JK>. 6 7 7 9 g (4. 
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0 3mmo 1) SCH 2 C 1 2 1 OmLCM^t, JkiTSOC 1 2 3mL ( 
41. lmmol) £^o< QtHnXtcWi, **fcT 1 8P#F£JII#b&. KJft 

5 2, (i'DD^fjW -p-^W— ;V0. 0 3 6 8g (0. 17 

8mmol) t (1R, 5 R) -3-Tlf-l, 5-^tHD^>-l, 5- 
>?^x— ;i/^>^>0. 0 9 5 3 g (0. 3 7 0mmol) $^^y-JV5m 

•&i$^7X7^M-T5lU 3Sfc©#fl|E£©*U Ht&ffitt* (0. 0 

10 8 5 2 g, 7 4%JR^) 

1 H — NMR (CDC 1 3 , 3 5 t:) 5: 7. 2 0-7. 3 2 (m 
, 22H, 7i^Db», 4. 83 (dd, J = 3. 0 
2, 10. 37 Hz, 4H, -CH-OH), 4. 14 (d, 
J = 13. 04 Hz, 2H, C 6 H 2 - (CHH) 2 -) , 3. 6 

15 5 (d, J = 13. 04 Hz, 2H, C 6 H 2 - (CHH) 2 - 
), 2. 83 (dd, J = 10. 37, 13. 19 Hz, 4 
H, -CH 2 -N- (CHH—) 2 ) , 2. 6 8 (dd, J = 3. 0 
2, 13. 19 Hz, 4H, -CH 2 -N- (CHH—) 2 ) , 2. 
2 8 (s, 3H, -CH 3 ) . 

20 ±Bffr&tt«* T5£T^£*l&o 
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mm 3 

® T)V3>mm^T, ^3.u>2mzmnmi^'&$nr£fc&mo. 150 

5 g (244/zmol) StO, rb7 1 Fa77>^ 2m 1 in^.fc. O'Cfc 
5 Tn-BuLi (n-^^U^A) ^*>»«0. 73ml (1. 34 
M 9 7 8fimol) ^>'J >>>T*3)o < D £2JDAfco RjfettttjSSfi^tSE'fb 

(D T;i/rf>#HMT, ^jxV-^Wfc&JBl^U^AO. 0 7 3 6 g (4 8 
9/imol) *fh7tFD77>2mlt«»$f, i?3-HX^>0. 2 
10 0 6 5 g (7 3 2/imol) ^A^Tr t Hn77>2m 1 SrJjn^.> ^fi 

<D (E>©S^lCTiz:h^a:y >0. 5 6ml (4. 8 1mmol) t2-7* 
15 4ml (121mmol) £riP;5U 2 5 *CT 2 4Rf Hfl^bfc 

. SiS?g^*^-y;VO-;m@^T3{tmb, (R) -1-7x^X^7 
(0. 54 lg, 9 2%W) £ri»©*MM*«, HPLCC 

T^r^^-fe;!/ OD (4. 6 x 2 5 0mm> &<i ^Mt^XM^M) 

^m^xm^.vrct^.^>, 9 9%ee^±tJbofc, Tiasfctt, it$fc 

20 Ofci6* J. Am. Chem. Soc. 1 9 9 3, 1 1 5, 9 8 0 0-9 8 0 



1 <£>^9 8 0 OHiCtaSc^nfeme tal-1 igand c omp 1 e x 
^1S 







^F^iK^e. e. 




9 2% 


>9 9 %e.e. 


Jt^lS 2) 


8 3% 


9 6 %e.e. 
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m 2 : ttm&onmiz, 




mmm4 

1, 3-t?X[N, N-$> (4, 5-i?kh*n-4 (R) 1, 
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2 OmLcDv'jxl/V^KlN, N-iM4, 5-^th*a-4 (R) 
JV-1, Z--t^r^/-)V-2-^)V-^)V) 7$> (Jiang, Y. 
J. Am. Chem. Soc. , 1998, 120, 3817. CD|Bm^2pC 
T^m (196. 3mg, 58. 5/imol) ^^;-JHmL»l 
5 > hUX^;i/75> (0. 13mL, 5 7. 3f£mol) ta, a' -v^^D 
^E-m-^->l/> (0. 0 4mL, 2 7. 4/imol) 4 0 Rf 

>:ltixfjl/=l : 3 mm&) 2fctf 3%^*MJX^7^>) 
0b, iSfb^tl^fi»tttltbT8 1. 7mg#fco JR^3 0%„ 

10 X H — NMR (300 MHz, CDC 1 3 , 3 5t) (5:7. 43-7. 20 ( 
m, 24H, 7i-J^Ph» , 5. 2 1 (dd, J = 9. 9, 14. 8H 
z, 4H, -CH-CH 2 -0-) , 4. 60 (dd, J = 9. 9, 8. 5H 
z, 4H, -CHH-CH-Ph) , 4. 1 1 (dd, J = 14. 8, 8. 5 
Hz, 4H, -CHH-CH-Ph) , 3. 9 9 (s, 4H, Ar-CH 2 - 

15 N-) , 3. 7 1 (s, 8H, -N-CH 2 -C) . 
MS (FAB) : m/z 7 7 3 
HRMS (FAB) Found. 7 7 3. 9 5 8 2. 

C a 1 c d. 7 7 3. 9 5 4 9. 

20 mmm 5 

1, 3-tf7;CN, N->* {4, 5-i?hHn-4 (S) -- r v:/n tr;i/- 

1, 3-^^/-;v-2— ov-^m x^/*^;KK>if> (@a&^ 
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Br 



A, 



Br 



+ 2 HN 



N " 




2 0mLOya^{:N, N->>{4, 5-^tHa-4 (S) -- ' TV^ 
Dtf;l/-1, 3-W7-;V-2-^^-^?JH 75X3 9 6. lmg 



, 1. 4 8mmol) $^^-JHmLI;^U h'JXf;V75> (0. 
2mL, 1. 43mmol) ta, a' -^nD-m-+->l/> (0. 0 7 
5 mL, 480iimol) SriP*., SST 1 6 BfP^jt^Ufco Si^fiLT, 

iUT149. 9mg#fc„ iRTO:4 9 %T&ofco 

*H — NMR (3 0 0MHz, CDC1 3 , 3 5X2) 6 : 7. 4 2-7. 2 5 ( 
10 m, 4H, y^-)V^fah» , 4. 22 (dd, J = 8. 2, 7. 2Hz, 
4H, -CH-CHH-) , 3. 95 (dd, J = 13. 8, 7. 2Hz, 4 
H, -CH-CHH-) , 3. 9 0-3. 8 8 (m, 4H, -CH-CHH- 
) , 3. 85 (s, 4H, Ar-CH 2 -N-) , 3. 5 1 (s, 4H, NH 
-CH 2 -) , 1. 7 5 (d -fe^T-yK J = 6. 6, 6. 6Hz, 2H, 
15 CH 3 -CH-CH 3 ) , 0. 9 7 (d, J = 6. 6Hz, 6 H, CH 3 -CH 
-CH 3 ) , 0. 88 (d, J = 6. 6Hz, 6H, CH 3 -CH-CH 3 ) . 



i, 3-tfx[{ (2s, 6S) -l, 7-s^ (hu^;u^-a^^>x;^ 
20 -2, 6-^v^ntf;i/-i, 4, 7- hUTif^\^>-4— r;u 

(1) (R) -N-hU^;^n^^>x;i/^-Jl/-2— ry^Dkf^T^U 
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H 2 N 



OH 



(5) 



Tf 



N 




V> (5) (D&fo 

±JVi~)VY (Cernerud, M. ) (Te trahedron 

.-Asymmetry, 1 9 9 7, 1 5, 2 6 5 5. ) i;?PCT7y'Jy> ( 
5) ££j&Lfco Z. <D*&&L £ D JMTOcTfE \Z^ a 
5 TJV3>mmMTFX*8 OmLv'aLl/^'f \Z, mt^U> A OmL, MJ 
X^;i/7^>5. 6mL (40. lmmol) IZL - JV) J — )V 2 . 4mL ( 

2 1. 5mmol) - 7 S'CKlfcSPLfco liTD-hSffl^Th 
Vy)VJrn*?>X)lii>>Mm7kM7 . 2mL (3 3. 7mmol) £t$o< 

10 /-LWk (5 0mLT2IsI) , MmWm.7km± Y U «^AtK^ (5 0mLT2 
IH) TJI&fcifeim M7K«T^>"^AT^bfeo 3. 1 

3 0 7 g<Z> (R) -N - h U 7MD ^ ^ >X;i/^- 2 — fV^DW 
S>US» (5) £^£^%<hbT#7c, 1RTO;6 7%T&ofco 

(2) (6) 

15 tJWH (Cernerud, M. ) (Te trahedron 

: A s ymme try, 1997, 2 0, 3437. ) izmCX. TIE©<fc-5 
fcLTfc-a-tl (6) ££-fiELfc 0 

( R) -N-hU7Ma^^ >7jl/*n;p -2-^vya tf;i/T ^ u v 1 > 

(5) $^^;-;i/2mLtii$t, m-^l/^T^X). 3 1mL ( 
20 2. 3 4mmol) £2JP*.T, 6 0tT2Bf B 1im ->U^y;l/*^A^n 
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thTmiiL? (6) £1. 04 9 2gffc, W.m4 5% 0 
1 H — NMR (300 MHz, CDC1 3 , 3 5t) 6:7. 49-7. 20 ( 
m, 4H, 7i^nh» , 3. 91 (d, J = 13. 5Hz, 4H, A 
r -CH 2 -N-) , 3. 53 (m, 4H, N-CHH-CH-) , 2. 6 7 
5 (dd, J = 13. 5, 9. 6Hz, 4H, — N — CHH — CH— ) , 2. 5 
1 (dd, J = 13. 5, 5. 1Hz, 4H, — N — CHH — CH — ) , 1. 
97 (m, 4H, CH 3 -CH-CH 3 ) , 0. 9 0 (d, J = 7. 0Hz, 1 
2H, CH3-CH-CH3) , 0. 86 (d, 1 = 7. 0Hz, 12H, CH 
3 CH CH3) . 
10 [at] D -7 1. 9 (c 1. 0, CH3OH) . 
MS (FAB) : m/ z 100 5 
HRMS (FAB) Found 1 0 0 6. 0 4 9 1. 

Calcd. 1006. 0531. 
196-201'C 

15 

MMM7 

(s) -4— fv^jv- 2-^-fe^y ><D&m 
7)i>3>nmm.T, ^^u>^m\zmmme-v%^nrcm^ (6) o. 1 

Og (0. lOmmol) &fift^5 : l/>5mLtll®St, mUT. MJ 
20 ^WMZ">Ah;H>i§lO. 2 0mL (IMiE 0. 2 Ommo 1 

25 mLiD*., S^fclN, N- V ~?U KJH^75 > 0 . 5 9mL (3. 4 

mmoi) sin*.. K-5-ry-rx-x#/-;wre- 7 8t:te?fraaJU HfcT 

ir^MVO. 2 8mL (3. 8mmol) t.^VJ^V)VTJ\rf\lYO. 2 1mL 
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(2. Ommol) &$>U >5M?in*., - 5 CCT 2 4^it^bfe D 

fcfc«kD, (S) -4-fV^-2-tW;>0. 20g (7 7%JR 
5 2£) GLC(CT^^tr^U~^J9ACh i r a 

sil-DEX CB (0. 2 5mmX2 5m, Hi 0. 2 5 # m, -J— X.JV 
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it 2& <d m h 

i. Tiaa; (i) 

R^^-Q'-X-Q^NR'R 4 (1) 
5 R 1 , R 2 , R 8 XXfiR 4 \*m—X.fcmtevX\i*T%&<* TIB^: (2) 




(2) 



\$wmM&m vx^x % ck ^=.ffi<Dmmmm&i£t> u r 5 «Ms^ttT 

10 UTVvrfci:VM**8*a££*foU R 6 «^Sm^<h@B^X«^pl^Sil 
$ni>^^ *«H»i:f SSBffi^. 

15 
20 



WO 2004/069786 PCT/JP2004/001146 

25 



5. Q l -X-Q 2 (D^f}^ 2-3 0 AT?»5CtS#«tt5fflf*Ottffl 

20 
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15. 5£ (3) 

Z-Q^X-Q'-Z' (3) 

^^nSft^ti:^ (4) 
NHR X R 2 (4) 

R^tfR 2 *^ W^Olgffl^lJSO^ilWIDT*^) 

15 T^^n^^<i:$^$-&§^<>:&#mt"r§^: (1) 

R 1 R 2 N-Q 1 -X-Q 2 -NR 3 R 4 (1) 



20 16. ^©^ffl^l^~B9^ViTn^(Cf3m©@B^<i:^Mfb^«h 
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